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(54) AIR-CONDITIONING CONTROL SYSTEM
(67)  An air-conditioning control system includes an
air-conditioning apparatus to supply an indoor room with
supply air and a ventilator to replace return air flowing
from the indoor room with outside air. The air-condition-
ing apparatus is connected in series with the ventilator
such that the outside air flowing from the ventilator and
the return air flowing from the indoor room are supplied
to the air-conditioning apparatus. The air-conditioning
control system further includes a return air (RA) branch
damper to adjust a ratio of the return air supplied to the
air-conditioning apparatus to the return air supplied to
the ventilator, a specified offensive odor substance sen-
sor to detect a concentration of a specified offensive odor
substance, and a controller to operate the ventilator and

control the RA branch damper such that a relationship
of the return air = the supply air - the outside air is satisfied
when the controller determines that the concentration of
the specified offensive odor substance detected by the
specified offensive odor substance sensor is less than
or equal to a predetermined threshold and to suspend
operation of the ventilator and control the RA branch
damper such that all the return air is supplied to the
air-conditioning apparatus when the controller deter-
mines that the concentration of the specified offensive
odor substance detected by the specified offensive odor
substance sensor is greater than the predetermined
threshold.
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Description
Technical Field

[0001] The present disclosure relates to an air-condi-
tioning control system that includes an air-conditioning
apparatus and a ventilator.

Background Art

[0002] A related-art air-conditioning control system in-
cludes an air-conditioning apparatus and a ventilator con-
nected in series (for example, see Patent Literature 1).
The air-conditioning apparatus allows a mixture of out-
side air (OA) flowing from the ventilator and part of return
air (RA) flowing from a controlled space to be intake air.
The ventilator discharges a remainder of the return air
(RA) flowing from the controlled space as exhaust air
(EA).

[0003] The air-conditioning control system according
to Patent Literature 1 operates the ventilator in a non-
heat exchange ventilation mode when an indoor temper-
ature is higher than a cooling set temperature and an
outside air temperature, determines whether the air-con-
ditioning apparatus enters an air-sending mode or a cool-
ing mode depending on a difference between the indoor
temperature and the cooling set temperature, and oper-
ates the air-conditioning apparatus in the determined
mode. The air-conditioning control system, for example,
operates the air-conditioning apparatus in the air-send-
ing mode when the difference between the indoor tem-
perature and the cooling set temperature is less than or
equal to a predetermined value (Tth) and operates the
air-conditioning apparatus in the cooling mode when the
difference between the indoor temperature and the cool-
ing set temperature is greater than the predetermined
value (Tth).

[0004] Accordingly, when the indoor temperature is
higher than both the cooling set temperature and the out-
side air temperature and the difference between the in-
door temperature and the cooling set temperature is less
than or equal to the predetermined value (Tth), the air-
conditioning control system operates the ventilator in the
non-heat exchange ventilation mode and the air-condi-
tioning apparatus in the air-sending mode, and a mixture
of the outside air (OA) flowing from the ventilator and part
of the return air (RA) flowing from the controlled space
is supplied as supply air (SA) from the air-conditioning
apparatus to the controlled space. This enables the air-
conditioning control system to exert an effect of outside-
air cooling even if an air-conditioning controlled zone cov-
ered by the air-conditioning apparatus is away from a
place where the ventilator is disposed.
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Citation List
Patent Literature

[0005]
6006593

Patent Literature 1: Japanese Patent No.

Summary of Disclosure
Technical Problem

[0006] By controlling the air-conditioning apparatus
and the ventilator based on information about the tem-
peratures, the air-conditioning control system according
to Patent Literature 1 air-conditions the controlled space.
However, even when the outside air contains a high con-
centration of a specified offensive odor substance that
generates an offensive odor, for example, the air-condi-
tioning control system suctions the outside air (OA) and
supplies the outside air to the controlled space although
such outside air should not be basically suctioned. This
results in a decrease in indoor air quality (IAQ) and
presents a problem of making people inside the space
feel unpleasant.

[0007] An object of the present disclosure, accom-
plished to solve the problem described above, is to pro-
vide an air-conditioning control system that can air-con-
dition a controlled space of an indoor room while pre-
venting a decrease in IAQ inside the indoor room.

Solution to Problem

[0008] An air-conditioning control system according to
an embodiment of the present disclosure includes an air-
conditioning apparatus configured to supply an indoor
roomwith supply air and a ventilator configured toreplace
return air flowing from the indoor room with outside air,
the air-conditioning apparatus being connected in series
with the ventilator such that the outside air flowing from
the ventilator and the return air flowing from the indoor
room are supplied to the air-conditioning apparatus, the
air-conditioning control system including: a return air
(RA) branch damper configured to adjust a ratio of the
return air supplied to the air-conditioning apparatus to
the return air supplied to the ventilator; a specified offen-
sive odor substance sensor configured to detect a con-
centration of a specified offensive odor substance; and
a controller configured to operate the ventilator and con-
trol the RA branch damper such that a relationship of the
return air = the supply air - the outside air is satisfied
when the controller determines that the concentration of
the specified offensive odor substance detected by the
specified offensive odor substance sensor is less than
or equal to a predetermined threshold and to suspend
operation of the ventilator and control the RA branch
damper such that all the return air is supplied to the air-
conditioning apparatus when the controller determines
thatthe concentration of the specified offensive odor sub-
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stance detected by the specified offensive odor sub-
stance sensor is greater than the predetermined thresh-
old.

Advantageous Effects of Invention

[0009] The air-conditioning control system according
to the embodiment of the present disclosure suspends
operation of the ventilator and controls the RA branch
damper such that all the return air is supplied to the air-
conditioning apparatus when the concentration of the
specified offensive odor substance detected by the spec-
ified offensive odor substance sensor is greater than the
predetermined threshold. As a result, the air-conditioning
control system can air-condition a controlled space of the
indoor room while preventing a decrease in IAQ inside
the indoor room. Brief Description of Drawings

[0010]

[Fig. 1] Fig. 1 illustrates a configuration of an air-
conditioning control system according to Embodi-
ment 1 of the present disclosure.

[Fig. 2] Fig. 2 illustrates a control flow of a process
executed by the air-conditioning control system ac-
cording to Embodiment 1 of the present disclosure.
[Fig. 3] Fig. 3 illustrates a configuration of an air-
conditioning control system according to Embodi-
ment 2 of the present disclosure.

[Fig. 4] Fig. 4 is a graph with which the air-condition-
ing control system according to Embodiment 2 of the
present disclosure determines whether or not to per-
form outside-air cooling.

[Fig. 5] Fig. 5 illustrates a control flow of a process
executed by the air-conditioning control system ac-
cording to Embodiment 2 of the present disclosure.
[Fig. 6] Fig. 6 illustrates a configuration of an air-
conditioning control system according to Embodi-
ment 3 of the present disclosure.

[Fig. 7] Fig. 7 is a first view illustrating a control flow
of a process executed by the air-conditioning control
system according to Embodiment 3 of the present
disclosure.

[Fig. 8] Fig. 8 is a second view illustrating a control
flow of another process executed by the air-condi-
tioning control system according to Embodiment 3
of the present disclosure.

Description of Embodiments

[0011] Embodiments of the present disclosure will now
be described with reference to the drawings. The em-
bodiments described below, however, are not restrictive.
In the following drawings, a relationship between sizes
of structural components may differ from a relationship
between actual sizes thereof.
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Embodiment 1

[0012] Fig. 1 illustrates a configuration of an air-condi-
tioning control system according to Embodiment 1 of the
present disclosure.

[0013] The air-conditioning control system according
to Embodiment 1 includes an air-conditioning apparatus
10, aventilator 20, a controller 30, a return air (RA) branch
damper 40, and a specified offensive odor substance
sensor 50. The air-conditioning apparatus 10, the venti-
lator 20, the controller 30, and the RA branch damper 40
are disposed in a ceiling space 2.

[0014] In the air-conditioning control system according
to Embodiment 1, the air-conditioning apparatus 10 and
the ventilator 20 are connected in series. In other words,
the air-conditioning apparatus and the ventilator are con-
nected by ducts D1 to D3 such that the air-conditioning
apparatus 10 suctions a mixture of outside air (OA) flow-
ing from the ventilator 20 and part of return air (RA) flow-
ing from a controlled space 1 (hereinafter also referred
to as an indoor room) and the ventilator 20 discharges a
remainder of the return air (RA) flowing from the control-
led space 1 as exhaust air (EA).

[0015] The air-conditioning apparatus 10 includes an
air-conditioning fan 11, an air-conditioning heat exchang-
er 12, and an air-conditioning control board 13.

[0016] The air-conditioning fan 11 suctions outside air
(OA) and return air (RA) into the air-conditioning appa-
ratus 10 and supplies the intake air as supply air (SA) to
the controlled space 1. The air-conditioning heat ex-
changer 12 allows the air suctioned into the air-condi-
tioning apparatus 10 to exchange heat with refrigerant
and adjusts temperature and humidity levels of the supply
air (SA). In accordance with instructions from the con-
troller 30, the air-conditioning control board 13 controls
rotation speed of the air-conditioning fan 11 and controls
the air-conditioning heat exchanger 12 to turn on or turn
off heat exchange.

[0017] The ventilator 20 includes a ventilation SA fan
21, a discharge EA fan 22, a ventilation total heat ex-
changer 23, a ventilation control board 24, and an indoor
temperature sensor 25.

[0018] The ventilation SAfan 21 suctions outside air
(OA) into the ventilator 20 and, after energy recovery
ventilation, supplies the intake air to the duct D1. The
discharge EAfan 22 allows return air (RA) to be suctioned
into the ventilator 20 and, after energy recovery ventila-
tion, discharges the intake air as exhaust air (EA) out-
doors. The ventilation total heat exchanger 23 is config-
ured to exchange heat between the outside air (OA) and
the return air (RA) suctioned in the ventilator 20.

[0019] The ventilation control board 24, in accordance
with instructions from the controller 30, controls rotation
speed of the ventilation SA fan 21 and rotation speed of
the discharge EA fan 22.

[0020] The indoor temperature sensor 25 detects a
temperature of return air (RA) suctions from the control-
led space 1 into the ventilator 20, i.e., an indoor temper-
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ature (Tre). The indoor temperature sensor 25 may be
disposed in the controlled space 1 rather than in the ven-
tilator 20.

[0021] The specified offensive odor substance sensor
50 is disposed, for example, outdoors to detect a con-
centration of a specified offensive odor substance that
causes an offensive odor. In Embodiment 1, the specified
offensive odor substance is any of ammonia, a volatile
organic compound (a VOC), and particulate matter 2.5
(PM 2.5). The specified offensive odor substance sensor
50 may be disposed in the ventilator 20 rather than out-
doors.

[0022] The controller 30 is implemented by hardware
that includes a processor and a storage unit, as well as
programs designed to fulfill various functions in cooper-
ation with these parts of the hardware. The controller 30
has a function of controlling operation of both the air-
conditioning apparatus 10 and the ventilator 20 via the
air-conditioning control board 13 and the ventilation con-
trol board 24, respectively, whereby the air-conditioning
apparatus and the ventilator are controlled in an inter-
locked manner. The controller 30 acquires information
on the indoor temperature detected by the indoor tem-
perature sensor 25 and the concentration of the specified
offensive odor substance detected by the specified of-
fensive odor substance sensor 50, to thereby control the
RA branch damper 40 based on the acquired information.
[0023] The controller 30 includes a memory 31, as de-
scribed later, configured to store thresholds of concen-
trations of ammonia, formaldehyde or another VOC, and
PM 2.5, aswell asindoortarget temperature and humidity
levels. The memory 31 saves data on the indoor temper-
ature detected by the indoor temperature sensor 25 and
the concentration of the specified offensive odor sub-
stance detected by the specified offensive odor sub-
stance sensor 50. The memory 31 may be disposed out-
side the controller 30. The thresholds of concentrations
of PM 2.5 and the indoor target temperature and humidity
levels are designed to be freely changed by a user later.
The controller 30 uses operation modes including a ven-
tilation mode and a non-ventilation mode described later.
[0024] The RA branch damper 40 is disposed at an
intersection of the duct D2 and the duct D3 to adjust a
ratio of the return air RA supplied to the air-conditioning
apparatus 10 to the return air (RA) supplied to the ven-
tilator 20.

[0025] Based on the indoor temperature detected by
the indoor temperature sensor 25, the air-conditioning
apparatus 10 air-conditions the return air (RA) with the
air-conditioning heat exchanger 12 to adjust a tempera-
ture of the controlled space 1 to the indoor target tem-
perature level and supplies the supply air (SA) to the
controlled space 1.

[0026] The ventilator 20 allows the ventilation SA fan
21 to operate to suction outside air (OA) and after allow-
ing the ventilation total heat exchanger 23 to exchange
heat between the outside air and the exhaust air (EA),
supplies the outside air to the air-conditioning apparatus
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10. The ventilator 20 allows the discharge EA fan 22 to
operate to suction the return air (RA) and after allowing
the ventilation total heat exchanger 23 to perform heat
exchange between the return air and the outside air (OA),
discharges the return air as the exhaust air (EA) outdoors.
[0027] Fig. 2 illustrates a control flow of a process ex-
ecuted by the air-conditioning control system according
to Embodiment 1 of the present disclosure.

[0028] With reference to Fig. 2, operation of the air-
conditioning control system according to Embodiment 1
will now be described.

(Step S101)

[0029] The controller 30 acquires information on any
of the concentrations of ammonia, the VOC, and PM 2.5
from the specified offensive odor substance sensor 50.

(Step S102)

[0030] The controller 30 reads the thresholds of con-
centrations of ammonia, the VOC, and PM 2.5 from the
memory 31.

(Step S103)

[0031] The controller 30 determines whether or not the
concentration of ammonia detected by the specified of-
fensive odor substance sensor 50 is less than or equal
to the threshold (e.g., 1 ppm). When the controller 30
determines that the ammonia concentration is less than
or equal to the threshold, the process proceeds to step
S104. Meanwhile, when the controller 30 determines that
the ammonia concentration is not less than or equal to
the threshold, the process proceeds to step S108.

(Step S104)

[0032] The controller 30 determines whether or not the
concentration of the VOC detected by the specified of-
fensive odor substance sensor 50 is less than or equal
to the threshold (e.g., 0.08 ppm). When the controller 30
determines that the VOC concentration is less than or
equal to the threshold, the process proceeds to step
S105. Meanwhile, when the controller 30 determines that
the VOC concentration is not less than or equal to the
threshold, the process proceeds to step S108.

(Step S105)

[0033] The controller 30 determines whether or not the
concentration of PM 2.5 detected by the specified offen-
sive odor substance sensor 50 is less than or equal to
the threshold (e.g., 70 png/m3). When the controller 30
determines that the PM 2.5 concentration is less than or
equal to the threshold, the process proceeds to step
S106. Meanwhile, when the controller 30 determines that
the PM 2.5 concentration is not less than or equal to the
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threshold, the process proceeds to step S108.
(Step S106)

[0034] The controller 30 switches the operation mode
to the ventilation mode and operates the ventilator 20. In
other words, the controller allows the ventilation SA fan
21 and the discharge EA fan 22 of the ventilator 20 to be
in operation through the ventilation control board 24.

(Step S107)

[0035] The controller 30 controls the RA branch damp-
er 40 such that a relationship of the return air (RA) = the
supply air (SA) - the outside air (OA) is satisfied. In other
words, a quantity of the supply air (SA) is set manually
by the user or is determined automatically based on the
indoor temperature and a set temperature, and the con-
troller 30 controls the RA branch damper 40 such that
the return air (RA) has a quantity thatis determined based
on the quantity of the supply air (SA). In a case of auto-
matically determining the quantity of the supply air (SA),
the controller 30, for example, sets the quantity of the
supply air (SA) to a high airflow level when a difference
between the indoor temperature and the set temperature
is greater than or equal to a first threshold, sets the quan-
tity of the supply air (SA) to a medium airflow level when
the difference between the indoor temperature and the
settemperatureis less than the first threshold and greater
than or equal to a second threshold (< the first threshold),
and sets the quantity of the supply air (SA) to a low airflow
level when the difference between the indoor tempera-
ture and the set temperature is less than the second
threshold.

(Step S108)

[0036] The controller 30 switches the operation mode
to the non-ventilation mode and suspends operation of
the ventilator 20. In other words, the controller allows the
ventilation SA fan 21 and the discharge EA fan 22 of the
ventilator 20 to be in suspension through the ventilation
control board 24.

(Step S109)

[0037] The controller 30 controls the RA branch damp-
er 40 such that all the return air (RA) is supplied to the
air-conditioning apparatus 10.

[0038] Asdescribedabove, the air-conditioning control
system according to Embodiment 1 determines whether
or not to suction outside air (OA) in response to informa-
tion on the concentration of the specified offensive odor
substance. When the detected concentration of the spec-
ified offensive odor substance exceeds the threshold, the
controller suspends the operation of the ventilator 20 to
stop suctioning the outside air (OA) and controls the RA
branch damper 40 such that all the return air (RA) is sup-
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plied to the air-conditioning apparatus 10.

[0039] In this way, when the outside air is in bad con-
dition, the controller stops suctioning the outside air (OA)
and supplies the return air (RA) instead of the outside air
to the air-conditioning apparatus 10. This prevents the
concentration of the specified offensive odor substance
in an indoor room from rising, thus preventing a decrease
in IAQ inside the indoor room and preventing a decrease
in comfort of people inside the indoor room.

[0040] In the air-conditioning control system according
to Embodiment 1, the air-conditioning apparatus 10 and
the ventilator 20 are connected in series. In a related-art
system having such a configuration, stopping suctioning
outside air (OA) affects the quantity of supply air (SP)
supplied from an air-conditioning apparatus 10 to a con-
trolled space 1. Meanwhile, the air-conditioning control
system according to Embodiment 1 stops suctioning out-
side air (OA) and simultaneously controls the RA branch
damper 40 such that all the return air (RA) is supplied to
the air-conditioning apparatus 10. This prevents the
quantity of the supply air (SA) supplied from the air-con-
ditioning apparatus 10 to the controlled space 1 from
changing. In other words, the air-conditioning control sys-
tem prevents a decrease in IAQ inside the indoor room
without changing the quantity of the supply air (SA) sup-
plied from the air-conditioning apparatus 10 to the con-
trolled space 1.

[0041] In the air-conditioning control system according
to Embodiment 1, the air-conditioning apparatus 10 and
the ventilator 20 are connected in series by the ducts D1
to D3. This allows a reduction in number of air outlets
and in number of ducts and contributes to reduced costs
incurred in installation.

[0042] In the air-conditioning control system according
to Embodiment 1, the controller executes all the steps
S103 to S105. However, the process is not limited to this
example. The controller may execute only some of the
steps (e.g., only the steps S104 and S105).

Embodiment 2

[0043] Embodiment2 ofthe presentdisclosure willnow
be described. Descriptions of elements that are shared
with Embodiment 1 are omitted, and parts identical with
or equivalent to those in Embodiment 1 are denoted by
the same reference signs.

[0044] Fig. 3 illustrates a configuration of an air-condi-
tioning control system according to Embodiment 2 of the
present disclosure.

[0045] The air-conditioning control system according
to Embodiment 2 includes an air-conditioning apparatus
10, a ventilator 20, and a controller 30 that are disposed
in a ceiling space 2.

[0046] In the air-conditioning control system according
to Embodiment 2, the air-conditioning apparatus 10 and
the ventilator 20 are connected in series. In other words,
the air-conditioning apparatus and the ventilator are con-
nected by ducts D1 to D3 such that the air-conditioning
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apparatus 10 suctions a mixture of outside air (OA) flow-
ing from the ventilator 20 and part of return air (RA) flow-
ing from a controlled space 1 and the ventilator 20 dis-
charges a remainder of the return air (RA) flowing from
the controlled space 1 as exhaust air (EA).

[0047] The air-conditioning apparatus 10 includes an
air-conditioning fan 11, an air-conditioning heat exchang-
er 12, and an air-conditioning control board 13.

[0048] The ventilator 20 includes a ventilation SA fan
21, a discharge EA fan 22, a ventilation total heat ex-
changer 23, a ventilation control board 24, an indoor tem-
perature sensor 25, an outside air temperature humidity
sensor 26, a first bypass 27, and a second bypass 28.
[0049] The outside airtemperature humidity sensor 26
detects temperature and humidity levels of the outside
air (OA) suctioned into the ventilator 20, i.e., an outside
air temperature (Toe) and an outside air humidity (Toh).
Instead of the outside air temperature humidity sensor
26, an outside air temperature sensor used to detect the
outside air temperature (Toe) and an outside air humidity
sensor used to detect the outside air humidity (Toh) may
be separately disposed.

[0050] The first bypass 27 is configured to discharge
the return air (RA) suctioned into the ventilator 20 as ex-
haust air (EA) outdoors without permitting the return air
to pass through the ventilation total heat exchanger 23.
The second bypass 28 is configured to supply the outside
air (OA) suctioned into the ventilator 20 to the duct D1
without permitting the outside air to pass through the ven-
tilation total heat exchanger 23. The first and the second
bypasses 27 and 28 each include, for example, a motor
and a plate and each have a mechanism to operate the
plate by the motor. When the bypass is turned off, the
bypass switches to an air duct that allows the air to pass
through the ventilation total heat exchanger 23. When
the bypass is turned on, the bypass switches to an air
duct that does not allow the air to pass through the ven-
tilation total heat exchanger 23.

[0051] The ventilation control board 24, in accordance
with instructions from the controller 30, controls rotation
speed of the ventilation SA fan 21, rotation speed of the
discharge EA fan 22, turning on or off of the first bypass
27, and turning on or off of the second bypass 28. When
the first bypass 27 is turned on, the outside air OA suc-
tioned into the ventilator 20 is sent to the duct D1 without
passing through the ventilation total heat exchanger 23.
Similarly, when the second bypass 28 is turned on, the
return air (RA) suctioned into the ventilator 20 is dis-
charged outdoors without passing through the ventilation
total heat exchanger 23.

[0052] The controller 30 uses operation modes includ-
ing an outside-air cooling mode, a semi-outside-air cool-
ing mode, and a non-outside-air cooling mode described
later.

[0053] Fig. 4 is a graph with which the air-conditioning
control system according to Embodiment 2 of the present
disclosure determines whether or not to perform outside-
air cooling.
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[0054] A memory 31 stores a set temperature = an up-
per-limit dry-bulb temperature (Tseh), a lower-limit dry-
bulb temperature (Tsel), an upper-limit absolute humidity
(Tshh), and a lower-limit absolute humidity (Tshl). As
shown in Fig. 4, the upper-limit dry-bulb temperature
(Tseh), the lower-limit dry-bulb temperature (Tsel), the
upper-limit absolute humidity (Tshh), and the lower-limit
absolute humidity (Tshl) are parameters with which the
air-conditioning control system determines whether or
not to perform outside-air cooling and form an outside-
air cooling effective range. The outside-air cooling rep-
resents cooling performed by supplying the outside air
OA as-is to the controlled space 1 without permitting the
outside air to exchange heat in the air-conditioning ap-
paratus 10 and the ventilator 20.

[0055] The set temperature (Tse), the upper-limit dry-
bulb temperature (Tseh), the lower-limit dry-bulb temper-
ature (Tsel), the upper-limit absolute humidity (Tshh),
and the lower-limit absolute humidity (Tshl) are designed
to be freely changed later by a user.

[0056] Fig. 5 is a view illustrating a control flow of a
process executed by the air-conditioning control system
according to Embodiment 2 of the present disclosure.
[0057] With reference to Fig. 5, operation of the air-
conditioning control system according to Embodiment 2
will now be described.

(Step S201)

[0058] The controller 30 acquires information on anin-
door temperature (Tre) from the indoor temperature sen-
sor 25 and acquires information on the outside air tem-
perature (Toe) and the outside air humidity (Toh) from
the outside air temperature humidity sensor 26.

(Step S202)

[0059] The controller 30 reads the upper-limit dry-bulb
temperature (Tseh), the lower-limit dry-bulb temperature
(Tsel), the upper-limit absolute humidity (Tshh), and the
lower-limit absolute humidity (Tshl) from the memory 31.

(Step S203)

[0060] The controller 30 determines whether or not the
indoor temperature (Tre) detected by the indoor temper-
ature sensor 25 is higher than the upper-limit dry-bulb
temperature (Tseh). When the controller 30 determines
thatthe indoortemperature (Tre) is higher than the upper-
limit dry-bulb temperature (Tseh), the process proceeds
to step S204. Meanwhile, when the controller 30 deter-
mines that the indoor temperature (Tre) is not higher than
the upper-limit dry-bulb temperature (Tseh), the process
ends.

(Step S204)

[0061] The controller 30 determines whether or not the
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outside air temperature (Toe) detected by the outside air
temperature humidity sensor 26 is lower than the upper-
limit dry-bulb temperature (Tseh). When the controller 30
determines thatthe outside air temperature (Toe)is lower
than the upper-limit dry-bulb temperature (Tseh), the
process proceeds to step S205. Meanwhile, when the
controller 30 determines that the outside air temperature
(Toe) is not lower than the upper-limit dry-bulb temper-
ature (Tseh), the process proceeds to step S208.

(Step S205)

[0062] The controller 30 determines whether or not an
outside-air cooling condition is satisfied. The outside-air
cooling condition described herein specifies that the out-
side air temperature (Toe) is higher than the lower-limit
dry-bulb temperature (Tsel) and that the outside air hu-
midity (Toh) is lower than the upper-limit absolute humid-
ity (Tshh) and higher than the lower-limit absolute humid-
ity (Tshl). When the controller 30 determines that the out-
side-air cooling condition is satisfied, the process pro-
ceeds to step S206. Meanwhile, when the controller 30
determines that the outside-air cooling condition is not
satisfied, the process proceeds to step S207.

(Step S206)

[0063] The controller 30 switches the operation mode
to the outside-air cooling mode. In other words, the con-
troller turns on the first and the second bypasses 27 and
28 through the ventilation control board 24 to operate the
ventilator 20 in a non-heat exchange mode in which heat
is not exchanged by the ventilation total heat exchanger
23. The controller also turns off the air-conditioning heat
exchanger 12 through the air-conditioning control board
13 to operate the air-conditioning apparatus 10 in an air-
sending mode in which heat is not exchanged by the air-
conditioning heat exchanger 12.

(Step S207)

[0064] The controller 30 switches the operation mode
to the semi-outside-air cooling mode. In other words, the
controller turns on the first and the second bypasses 27
and 28 through the ventilation control board 24 to operate
the ventilator 20 in the non-heat exchange mode in which
heat is not exchanged by the ventilation total heat ex-
changer 23. The controller also turns on the air-condi-
tioning heat exchanger 12 through the air-conditioning
control board 13 to operate the air-conditioning appara-
tus 10 in a heat exchange mode in which heat is ex-
changed by the air-conditioning heat exchanger 12.

(Step S208)
[0065] The controller 30 switches the operation mode

to the non-outside-air cooling (a cooling) mode. In other
words, the controller turns on the first and the second
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bypasses 27 and 28 through the ventilation control board
24 to operate the ventilator 20 in the heat exchange mode
in which heat is exchanged by the ventilation total heat
exchanger 23. The controller also turns off the air-con-
ditioning heat exchanger 12 through the air-conditioning
control board 13 to operate the air-conditioning appara-
tus 10 in the heat exchange mode in which heat is ex-
changed by the air-conditioning heat exchanger 12.
[0066] As described above, when cooling needs to be
performed, the air-conditioning control system according
to Embodiment 2 determines whether or not outside-air
cooling is permitted in response to information on the
outside air temperature (Toe) and the outside air humidity
(Toh). Specifically, when the outside air temperature
(Toe) is higher than the set temperature (Tse), outside-
air cooling is not permitted and thus the controller allows
the outside air OA to exchange heat with the return air
RA through the ventilation total heat exchanger 23 of the
ventilator 20 and then allows the outside air to exchange
heat with refrigerant through the air-conditioning heat ex-
changer 12 of the air-conditioning apparatus 10 to cool
the outside air.

[0067] When the outside airtemperature (Toe)is lower
than the upper-limit dry-bulb temperature (Tseh) and the
outside-air cooling condition is satisfied, the air-condi-
tioning control system operates in the outside-air cooling
mode. In other words, the air-conditioning control system
performs energy-saving operation since the ventilator 20
operates in the non-heat exchange mode and the air-
conditioning apparatus 10 operates in the air-sending
mode in which the outside air OA is not allowed to ex-
change heat but is supplied as-is to the controlled space
1. Meanwhile, when the outside-air cooling condition is
not satisfied because the outside air temperature (Toe)
is lower than the lower-limit dry-bulb temperature (Tsel)
or the outside air humidity (Toh) is not an appropriate
value while the outside air temperature (Toe) is lower
than the upper-limit dry-bulb temperature (Tseh), the air-
conditioning control system operates in the semi-outside-
air cooling mode. In other words, the ventilator 20 oper-
ates in the non-heat exchange mode and the air-condi-
tioning apparatus 10 operates in the heat exchange
mode in which the outside air OA is adjusted in temper-
ature by heat exchange and is then supplied to the con-
trolled space 1.

[0068] In this way, the air-conditioning control system
according to Embodiment 2 determines whether or not
outside-air cooling is permitted in response to information
on the outside air temperature (Toe) and the outside air
humidity (Toh). Thus, in contrast to a related-art system
that determines whether or not outside-air cooling is per-
mitted in response to information only on the outside air
temperature, the air-conditioning control system of this
embodiment does not perform outside-air cooling when
the outside air temperature is too low or the outside air
humidity is not an appropriate value. This enables the
air-conditioning control system to perform outside-air
cooling with high accuracy and prevent a decrease in
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comfort of people inside the indoor room.
Embodiment 3

[0069] Embodiment3 of the presentdisclosure will now
be described. Descriptions on components that are sim-
ilar to those in Embodiments 1 and 2 are omitted, and
parts identical or equivalent to those in Embodiments 1
and 2 are denoted by the same reference signs.

[0070] Fig. 6illustrates a configuration of an air-condi-
tioning control system according to Embodiment 3 of the
present disclosure.

[0071] The air-conditioning control system according
to Embodiment 3 includes an air-conditioning apparatus
10, a ventilator 20, a controller 30, an RA branch damper
40, and a specified offensive odor substance sensor 50.
The air-conditioning apparatus 10, the ventilator 20, the
controller 30, and the RA branch damper 40 are disposed
in a ceiling space 2.

[0072] In the air-conditioning control system according
to Embodiment 3, the air-conditioning apparatus 10 and
the ventilator 20 are connected in series. In other words,
the air-conditioning apparatus and the ventilator are con-
nected by ducts D1 to D3 such that the air-conditioning
apparatus 10 suctions a mixture of outside air (OA) flow-
ing from the ventilator 20 and part of return air (RA) flow-
ing from a controlled space 1 and the ventilator 20 dis-
charges a remainder of the return air (RA) flowing from
the controlled space 1 as exhaust air (EA).

[0073] The air-conditioning apparatus 10 includes an
air-conditioning fan 11, an air-conditioning heat exchang-
er 12, and an air-conditioning control board 13.

[0074] The ventilator 20 includes a ventilation SA fan
21, a discharge EA fan 22, a ventilation total heat ex-
changer 23, a ventilation control board 24, an indoor tem-
perature sensor 25, an outside air temperature humidity
sensor 26, a first bypass 27, and a second bypass 28.
[0075] Fig. 7 is a first view illustrating a control flow of
a process executed by the air-conditioning control sys-
tem according to Embodiment 3 of the present disclo-
sure. Fig. 8 is a second view illustrating a control flow of
another process executed by the air-conditioning control
system according to Embodiment 3 of the present dis-
closure.

[0076] Withreference to Figs. 7 and 8, operation of the
air-conditioning control system according to Embodiment
3 will now be described.

[0077] Steps S101 to S109 shown in Fig. 7 are similar
to the steps S101 to S109 in Embodiment 1 shown in
Fig. 2, and steps S201 to S207 shown in Fig. 8 are similar
to the steps S201 to S207 in Embodiment 2 shown in
Fig. 5. Thus, descriptions of the steps are omitted.
[0078] In Embodiment 3, after an action of the step
S107, an action of the step S201 shown in Fig. 8 is ex-
ecuted. In other words, the air-conditioning control sys-
tem according to Embodiment 3 executes a control flow
of the process described in Embodiment 1 and then ex-
ecutes a control flow of the process described in Embod-
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iment 2.

[0079] Asdescribed above, the air-conditioning control
system according to Embodiment 3 determines whether
or not to suction outside air OA in response to information
on the concentration of the specified offensive odor sub-
stance and when cooling needs to be performed, deter-
mines whether or not outside-air cooling is permitted in
response to information on the outside air temperature
(Toe) and the outside air humidity (Toh).

[0080] In this way, the air-conditioning control system
executes both the control flow of the process described
in Embodiment 1 and the control flow of the process de-
scribed in Embodiment 2 and is thereby able to determine
whether or not to suction outside air OA more carefully.
Hence, the air-conditioning control system has an en-
hanced capability to prevent a decrease in IAQ inside
the indoor room and prevent a decrease in comfort of
people inside the indoor room.

Reference Signs List

[0081] 1 controlled space 2 ceiling space 10 air-con-
ditioning apparatus 11 air-conditioning fan 12 air-condi-
tioning heat exchanger 13 air-conditioning control board
20 ventilator 21 ventilation SA fan 22 discharge EA fan
23 ventilation total heat exchanger 24 ventilation control
board 25 indoor temperature sensor 26 outside air tem-
perature humidity sensor 27 first bypass 28 second by-
pass 30 controller 31 memory 40 RA branch damper 50
specified offensive odor substance sensor D1 to D3 duct

Claims

1. An air-conditioning control system that includes an
air-conditioning apparatus configured to supply an
indoor room with supply air and a ventilator config-
ured to replace return air flowing from the indoor
room with outside air, the air-conditioning apparatus
being connected in series with the ventilator such
that the outside air flowing from the ventilator and
the return air flowing from the indoor room are sup-
plied to the air-conditioning apparatus, the air-con-
ditioning control system comprising:

a return air (RA) branch damper configured to
adjust a ratio of the return air supplied to the air-
conditioning apparatus to the return air supplied
to the ventilator;

a specified offensive odor substance sensor
configured to detect a concentration of a spec-
ified offensive odor substance; and

a controller configured to operate the ventilator
and control the RA branch damper such that a
relationship of the return air = the supply air -
the outside air is satisfied when the controller
determines that the concentration of the speci-
fied offensive odor substance detected by the
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specified offensive odor substance sensor is
less than or equal to a predetermined threshold
and to suspend operation of the ventilator and
control the RA branch damper such that all the
return air is supplied to the air-conditioning ap-
paratus when the controller determines that the
concentration of the specified offensive odor
substance detected by the specified offensive
odor substance sensor is greater than the pre-
determined threshold.

The air-conditioning control system of claim 1, com-
prising an indoor temperature sensor configured to
detect a temperature of the indoor room,

wherein the controller performs cooling when deter-
mining that the temperature of the indoor room de-
tected by the indoor temperature sensor is higher
than a predetermined upper-limit dry-bulb tempera-
ture.

The air-conditioning control system of claim 2, com-
prising:

an outside air temperature sensor configured to
detect an outside air temperature; and

an outside air humidity sensor configured to de-
tect an outside air humidity,

wherein, when cooling needs to be performed,
and when determining that the outside air tem-
perature detected by the outside air temperature
sensor is higher than or equal to the predeter-
mined upper-limit dry-bulb temperature, the
controller operates the ventilator in a heat ex-
change mode in which heat is exchanged in the
ventilator and operates the air-conditioning ap-
paratus in a heat exchange mode in which heat
is exchanged in the air-conditioning apparatus.

The air-conditioning control system of claim 3,

wherein, when cooling needs to be performed, and
when determining that the outside air temperature
detected by the outside air temperature sensor is
lower than the predetermined upper-limit dry-bulb
temperature and that an outside-air cooling condition
is satisfied, the controller operates the ventilator in
a non-heat exchange mode in which heat is not ex-
changed in the ventilator and operates the air-con-
ditioning apparatus in an air-sending mode in which
heat is not exchanged in the air-conditioning appa-
ratus, the outside-air cooling condition specifying
that the outside air temperature detected by the out-
side air temperature sensor is lower than the prede-
termined upper-limit dry-bulb temperature and high-
er than a predetermined lower-limit dry-bulb temper-
ature and that the outside air humidity detected by
the outside air humidity sensor is lower than a pre-
determined upper-limit absolute humidity and higher
than a predetermined lower-limit absolute humidity.
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The air-conditioning control system of claim 4,
wherein, when cooling needs to be performed, and
when determining that the outside air temperature
detected by the outside air temperature sensor is
lower than the predetermined upper-limit dry-bulb
temperature and that the outside-air cooling condi-
tion is not satisfied, the controller operates the ven-
tilator in the non-heat exchange mode in which heat
is not exchanged in the ventilator and operates the
air-conditioning apparatus in the heat exchange
mode in which heat is exchanged in the air-condi-
tioning apparatus.

An air-conditioning control system that includes an
air-conditioning apparatus to supply an indoor room
with supply air and a ventilator to replace return air
flowing from the indoor room with outside air, the air-
conditioning apparatus being connected in series
with the ventilator such that the outside air flowing
from the ventilator and the return air flowing from the
indoor room are supplied to the air-conditioning ap-
paratus, the air-conditioning control system compris-

ing:

an indoor temperature sensor to detect a tem-
perature of the indoor room;

an outside air temperature sensor to detect an
outside air temperature;

an outside air humidity sensor to detect an out-
side air humidity; and

a controller configured to perform cooling when
the controller determines that the temperature
of the indoor room detected by the indoor tem-
perature sensor is higher than a predetermined
upper-limit dry-bulb temperature,

wherein, when cooling needs to be performed
and when the controller determines that the out-
side air temperature detected by the outside air
temperature sensor is lower than the predeter-
mined upper-limit dry-bulb temperature,

when determining that an outside-air cooling
condition is satisfied, the controller operates the
ventilatorin a non-heat exchange mode in which
heat is not exchanged in the ventilator and op-
erates the air-conditioning apparatus in an air-
sending mode in which heat is not exchanged
in the air-conditioning apparatus, the outside-air
cooling condition specifying that the outside air
temperature detected by the outside air temper-
ature sensor is lower than the predetermined
upper-limit dry-bulb temperature and higher
than a predetermined lower-limit dry-bulb tem-
perature and that the outside air humidity de-
tected by the outside air humidity sensoris lower
than a predetermined upper-limit absolute hu-
midity and higher than a predetermined lower-
limit absolute humidity, and

when determining that the outside-air cooling
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condition is not satisfied, the controller operates
the ventilator in the non-heat exchange mode in
which heatis not exchanged in the ventilator and
operates the air-conditioning apparatus in a heat
exchange mode in which heat is exchanged in
the air-conditioning apparatus.
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